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Abstract 



PROBLEM TO BE SOLVED: To form a gate electrode with a laminated tungsten having a excellent form-controllability, 
without breaking a gate insulating film. 

SOLUTION: A polysilicon film 3, reaction barrier film 4 of tungsten nitride, tungsten film 5, and offset film 6 of silicon nitride 
are sequentially formed on a gate insulating film 2. Then the offset film 6 is etched with a photoresist as a mask. Then with 
the offset film 6 as a mask, the tungsten film 5 is etched. Here, a mixed gas comprising fluorine group gas, chlorine, 
oxygen, and nitrogen is used as an etching gas. 
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: Oj (1 0m 1/mi n) 
40° C 

[0067] «wc, mm®&4RV? yrzf-ym 

5^x>y^y/L7tPI-cOI CPx-y^-y/gatcJ: 
U y-h€fii9$:>'N-^-^.y/L^, .r<7)i:#<7)x-y 

[0068] ^'j y d n ym±.<r>&m&mm&R 
vm.\t9 y?^y<nmmw&m 



W3) 

I CP RF«;f) 



0. 4Pa 

500W ( 1 3. 56MHz) 
100W ( 12. 56MHz) 
C 1 2 ( 1 00m 1/mi n) 
40° C 
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: 10^ [006 9] 

,1? «j y o 3 y M 3 (DX. y 1- y 



E* 

I CP RFl^] 



6. 5Pa 

600W ( 1 3. 56MHz ) 

1 2 0W ( 1 2. 5 6MHz ) 
HBr ( 1 20m 1/mi n) 

0 2 ( 3ml /m i n ) 
40° C 

[0070] 



i7fy»i s i c 1 2 ?>fBftfc££fH0 

-r & .r ^ t <t & i ist-^s Lfc . 

ip 'J y y 3 y K 3 o^-^'x - y f - y 



E* 

I CP RF«^J 

-)ia«] RFm^i 



6. 5Pa 

600W ( 1 3. 56MHz ) 
1 OOW ( 1 2. 56MHz ) 
HBr (120ml /m in) 



0 2 ( 

40° C 

3 Of* 

3cox-xf-y 



5 m 1 /m i n ) 



X-yf-y^H 

[0071] a^T. d^-K'jyu^y 
nmw&t* ^MmM.mL^mm.T^^ *y 

[0072] JJLLO <k 3 2 «H»09-C« , S-ftv U 
3y*»4>jS*3r7-fe-yhR6. ^y^-WKs, SHE 

[0073] »3<PSttfcfl 

oriC, y-h^C^'J^^^-h^fflL^MO 

r yJi 5 wx -y f - y ^jayifcSWBS^w i c p ( indu 

^ y y'xf y H 5 4 <t) h' 7 x -y f- y 



ctively coupled plasma) X>y f-y^"gS$rfflV\ 7«y 

[0074] i^ass^nww-ctt. »ft^U3y*»6 

=Sr^7-fe«y M»6Rt««bH^'J3y (S iON) 
Stx-yf-y/gS^i 0 H5-fx.yf-y^*4-C, ± 

a i wsotWRira 2 commmmt ®-com 

1007 5] ttWC. A^--y^Lfc-t7-b«yMt6 
£v*?i;LT. ?y^XTyjg5&tfOT$aJi4£ 

ICPX'yfy^ICJ; 0 K^Xxf- 

[0076] 



E* 

I CP RF«^J 
9x'Nfttj RF€^l 



0. 4Pa 

600W ( 1 2. 56MHz ) 
90W (13. 56MHz) 
Clj (80ml/rain) 
CH 2 F 2 (20m 1/mi n) 
N 2 (5ml /m i n ) 
0 2 (5ml /m i n ) 
40° C 



[0077] ggwe. RjaW4S^^y^fyI 
5£x«yf-y/U:|p|-<9l CPx.yfy^lCJ: 
0. aaWfc, ;Kl)yy3y§i3£K^x.y^y?' 

[0078]^'jyj3 y« 3±^i*8iwua«)l»*s. 

* 'j y 'j a y H 3 cox. -y f- y /&fr 



E* 

I CP RFSA 

x>yf-y/B$H 

[0079] 



0. 4Pa 

500W ( 1 3. 56MHz) 
1 OOW ( 1 2. 56MHz) 
C 1 2 ( 1 00m 1/mi n) 
40° C 
1 0» 
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I CP RF^ 



6. 5Pa 
600W ( 1 3 
1 20W ( 1 2 
HBr (120 
0 2 ( 3 
4 0" C 

^ xv+yrmm. s i c i t <wmtL&*¥M 

: 6 . 5 P a 
ICP :600W(13 
^x^l^ RF€^ : 1 0 0W ( 1 2 
HAffiBL : HBr (120 

: O z ( 5 
Hfe&Jg :40 s C 

x-^y^mm : 3 Of* 

[008 1] ^CT)^'U^ , J3>'^3WX.yf->' 

?im<n&, KMM^^^wm^wk^ *y 

[0082] liLhOj: o £35 3 WH^JT'ti , 2ft U 

ay^<b^l»^7-fe-xhlg6. ^y^fvis. 2ft 
?y^xy#^&l>OTtM!l4. sKU^U3>K3 

[0083] 

Ts luu-Tiym&mm-fhttuz'm 
mtpm^X'^yy^y^^-v^y^h. zmtlz 
X*). *ffiHzfrfr&xy?y?1jm'?lt. -7 4 two 
— t -f y SHWfcWSN-* £ tci: 0 . *X 

[ 0 0 8 4 ] 2* . *«Wfc*>3&»4iNK*«a^5Jt* 



. 56MHz)* 
. 56MHz) 
m 1 /m i n ) 
m 1 /m i n ) 

[0080] 



. 56MHz) 
. 56MHz) 
m 1 /m i n ) 
m 1 / m i n ) 



iis. 



%mBLiz&vfy?*Ty]kV£ft?y7'X7-yxizm 
v^yymm^^zmjjthLttfX'^ , tjb£*4 

b U >XttT^7 r Xi^ U 3 y b 

ti >y f - y 7-t h Z b #"C# h . 
[0ffi<7)»»Jl] 

[Hi ] ^m^mmcomm^mi^mm^m^umiz 
i^tm&wemmx'bh. 

[03] 020)^5^ 3>«£fcRfG»ffi]S£j£lSL 
£fcli£^mW£»Tffi0-C'<& § . 
[04] 03<O£J5&£I^fc*y^XT>'lg£j£!8L 

[05] 04O^y^XxyJl±^7-fe-y MSISrfSJgt 

L^^yssr ^-tmm^mwmx'h & . 

[06] 05O*7-fe-y hBLLfcRfffi&jlJIfcJftKU: 
[07] m6<r>$^±S8Lk!iZ?*VWJXY*W- 

-y7Uzw&z^tm.mmnmx'$>z> . 

[08] 07O#7*-y h!i&tfRStKitJ!£x y^y 
^L^*t^2r^^W : 5rBrffi0T'$>^ . 
[09] mscD^y^XT-y^x-zi-yyUz^mi: 

[010] 09cO;Ky ^U3yli£xy^y^L*:tt*S 
^ ^-T^^W^8liffl0T'J>^ . 
[011] i7fy^M*WWCI^i^i7 

f-y^H^^^^-r^W^Btffi0-c*>l. . 
[012] i7fy/»'««Wl:»^^x7 



!(9) 000-252259 (P2000-25y,8 



[01 3] X yf-y^'^H-^tilTV^^v^^AM 
[014] x-vi-y-T'tfziZ'IzitiX^&yiStiJi'tfJ 



i i/viymfc. 2 y-btmm. 3 tfy^ya 



[an 



[02] 



A- 



1 ^JDVS« 




3 <mti3>ffi 



[S3] 



[04] 




[05] 




[06] 



[08] 





[07] 




7* h 



[010] 



7 77 7Z 




3 



-6 

-3 
^2 



(4 0) )00-252259 (P2 00 0-2 5y,8 



[01 1] 



[HI 2] 





[013] 



[014] 




F?-A(#:#) 4K057 DAll DA12 DD01 DD08 DE01 
DE06 DE08 DE11 DE20 DG02 
DG12 DJ03 DM01 DM17 DM18 
DM22 DM29 DN01 

5F004 BAH BA20 BB13 BB14 CA04 
CA06 CB02 DA00 DA01 DA04 
DA15 DA16 DA25 DA26 DB02 
DB10 DB12 DB30 EA06 EA07 
EA22 EB02 

5F040 DC01 EC02 EC04 EC07 FC21 



